Comparative analysis of cervical cancer in women and in a human papillomavirus-transgenic mouse model: identification of minichromosome maintenance protein 7 as an informative biomarker for human cervical cancer.
Human papillomaviruses (HPVs), such as HPV-16, are associated with >99% of cervical cancers in women. Two viral oncogenes, E6 and E7, are selectively expressed in these cancers. K14E6 and K14E7 transgenic mouse strains, which express the HPV16 E6 or E7 gene in stratified squamous epithelia, display many acute and long-term phenotypes indicative of the oncogenic potential of E6 and E7 including epithelial hyperplasia, abrogation of normal DNA damage responses, and spontaneous skin tumors. When treated with estrogen, these HPV-16 transgenic mice develop a progressive disease leading to cervical cancer that shows many histopathological parallels to cervical cancer in women. In this study, we evaluated the cervical lesions that arise in these transgenic mice for the expression of biomarkers induced in human cervical cancer. These analyses, which showed close parallels in the timing and pattern of expression of cyclin E and Ki-67 in the mouse cervical disease compared with that in humans, provided further validation of this HPV-16 transgenic mouse model for human cervical cancer. We then used our mouse model to identify minichromosome maintenance protein 7 (MCM7), an E2F-induced cellular DNA replication factor, as a novel biomarker for cervical cancer. In both the mouse and human disease, strong, full thickness staining for MCM7 was seen selectively in the epithelium of high-grade intraepithelial lesions and in frank cancer. The uniform staining pattern and strong signal for MCM7 suggest that MCM7 may be a highly informative biomarker for cervical cancer.